INTRODUCTION {#sec1-1}
============

Bronchial asthma is an important health issue, especially in developing countries like India. In the year 2004, India accounted for 277 Disability Adjusted Life Years lost per 1,00,000 population and 57,000 deaths.\[[@ref1]\] During the childhood period, bronchial asthma is often underdiagnosed and undertreated, which may lead to severe psychosocial disturbances in the family.\[[@ref2]\] National Family Health Survey-3 showed that the prevalence of bronchial asthma among school children of the age group 15-19 years in India is as little as 0.9%, whereas other studies showed varied results ranging from 1.9% to 16.6% in different age groups.\[[@ref1]\] In urban areas, this problem is increasing due to increase in environmental smoke and air pollution resulting from urbanization and industrialization. A study conducted in Bangalore city among less than 18 years of age showed that asthma prevalence increased to quite a great extent from the year 1979 (9%) to 1999 (29.5%).\[[@ref3]\]

There is paucity of information on the epidemiology of asthma in Urban India.\[[@ref4]\] Contribution of each risk factor may vary in different settings and understanding the risk factors associated with asthma such as family history, type of fuel used, pet animals, indoor air pollution, birth order, smoking among family members, and others will help in adopting appropriate preventive strategies. With this background, this cross-sectional study was conducted to assess the prevalence and associated factors of bronchial asthma among school children in Urban Puducherry, India.

MATERIALS AND METHODS {#sec1-2}
=====================

Setting and sample size {#sec2-1}
-----------------------

This cross-sectional study was conducted during July-August 2012 in three schools of urban field practice area of a Medical Institution in Puducherry. The schools included two Government Schools, namely Calve College and Government Middle School, Kuruchikuppam, and one aided private society school. Since both government and private schools were included, we assume that it represents all the socio-economic strata from the population. Minimum sample size was found to be 250 subjects based on 22% prevalence rate, precision of 25%, and non-response rate of 10%. All 271 students studying in the 8^th^ to 10^th^ standard from the three schools were included as study subjects.

Method of data collection {#sec2-2}
-------------------------

Prior written permission was obtained from the principals of schools to allow the students to participate in the study. A pretested and validated questionnaire was designed on the lines of the International Study on Allergy and Asthma in childhood questionnaire.\[[@ref5]\] This was translated to the local language Tamil and translated back into English to ensure reliability and validity. A pilot test was conducted before initiating the study to consider the feasibility of administration of the questionnaire and accordingly minor modifications were carried out. After obtaining the informed consent, the designated respondent was interviewed as per the questionnaire. A child with symptom of wheezing or whistling in the chest in the past was considered as criteria for defining asthma. Other symptoms associated with asthma, which included numbers of attacks of wheezing, sleep and speech disturbance, and nocturnal cough, were collected.

A semi-structured proforma containing data regarding age and associated factors that include family history of asthma, type of fuel used, placement of kitchen in the house, number of windows in sleeping room, pet animals, smoking among family members, birth order, and smoke outlet were collected.

Statistical analysis {#sec2-3}
--------------------

The collected data was entered and analyzed using SPSS (Statistical Package for Social Sciences) version 11.0 for Windows. The findings were expressed in terms of proportions or percentages. Univariate analysis was carried out for associated factors to test the differences between proportions. *P* \< 0.05 was considered as significant.

RESULTS {#sec1-3}
=======

A total of 263 subjects in the age group of 12-16 years age group were analyzed with a response rate of 97.1%. The study found that most of the children belonged to the 12-13 years age group (58.2%) and were males (63.5%). Prevalence of ever bronchial asthma was found to be 5.3% and 4.2% had a current episode of asthma during the last 1-year period. About 72.7% of current asthmatics had cold or rhinitis. Nearly half (45.5%) of the current asthmatics had \>3 episodes of wheezing and 54.5% of them had itching or rashes and nocturnal dry cough. About 18.2% of them were not diagnosed or treated for it \[[Table 1](#T1){ref-type="table"}\].

###### 

Distribution of symptoms of asthma in the past year, *N*=11
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Prevalence of asthma was more among the 12-13 years age group (6.5%) compared to the 14-16 years age group (3.6%); however, this difference was not found to be significant. Boys (5.4%) and girls (5.2%) had comparable prevalence rates of asthma. It was found that prevalence was significantly more among those with a family history of asthma, having smoking habits in any of family members, and the absence of smoke outlet in the house (*P* \< 0.05) \[[Table 2](#T2){ref-type="table"}\].

###### 

Associated factors of asthma among school children in Urban Puducherry
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DISCUSSION {#sec1-4}
==========

Bronchial asthma among children is an important health issue for the concerned authorities in developing countries like India. A recent review analysis of 15 epidemiological studies showed that the mean prevalence of asthma among children was 7.24%. Urban and male predominance was observed with wide interregional variation.\[[@ref4]\] Recent studies in India showed varied prevalence rates in different age groups and locations ranging from 0.9% to 15.7%.\[[@ref6][@ref7][@ref8][@ref9][@ref10][@ref11][@ref12][@ref13]\] The low level of prevalence found in National Family Health Survey-3 (2005-06) may be because of the lesser sensitivity of the questionnaire and self-reporting or lack of uniformity in the data collection process.

Studies have shown that prevalence is more in urban areas compared to rural areas.\[[@ref4][@ref9]\] A study conducted in Shimla city among school children aged 6-13 years showed the prevalence as 2.3%.\[[@ref12]\] Another study from Jaipur conducted among urban school children aged 5-15 years showed the prevalence of asthma as 7.59%.\[[@ref13]\] A study conducted in Bangalore among school children aged 6-15 years in heavy traffic area showed prevalence as high as 19.34%.\[[@ref3]\] The prevalence of ever asthma was reported as 2.4% in a population study on 73,605 individuals of all age groups conducted simultaneously at four major centers in India.\[[@ref14]\] Prevalence of asthma and wheeze reported were 3.3% and 7.8%, respectively, in a study conducted at Lucknow, in the age group 13-14 years.\[[@ref8]\]

Studies from rural areas also show different prevalence rates. A recent study from rural Puducherry showed the prevalence as 8.6%, which is higher than that found in the present study.\[[@ref15]\] A rural study from Karnataka showed the prevalence of bronchial asthma among the 6-15 years age group as 10.3%.\[[@ref6]\] The prevalence of ever wheezers in a study among 10-18 years age group from rural Karnataka was 8.4% and current wheezers was 5.2%.\[[@ref11]\] However, in general it was found that prevalence rate is more in the United Kingdom, Canada, Australia, New Zealand, Brazil, and other developed countries, ranging from 15% to 20%.\[[@ref1][@ref16][@ref17]\] A very high prevalence of history of wheezing was found in three studies in Costa Rica with 46.8%, 42.9%, and 45.1% in different age groups conducted among school children.\[[@ref18]\] In contrast to this, it was shown by an Indian study that prevalence of asthma among adults aged ≥15 years is 2.05%.\[[@ref19]\] This variation may be because of the difference in the exposure status of different risk factors in different geographical locations. Moreover, the definition of asthma, instrument used to define it, age group studied, methodology adopted, and urban -- rural difference -- all were responsible for this varied observation.

The prevalence of asthma was similar in both sexes in contrast to other studies.\[[@ref4][@ref6]\] It was comparatively more among younger age groups similar to other studies.\[[@ref4]\] It was observed in our study that prevalence is significantly more among those with a family history of bronchial asthma similar to other studies.\[[@ref6][@ref15]\] Indoor air pollution due to biomass or solid fuel combustion is an important risk factor in the Indian setting.\[[@ref3][@ref20]\] Although the prevalence is more among those using firewood, we could not find any association with it. Our study has shown that the proportion of cases was significantly less among those who live in houses with smoke outlets. Exposure to passive tobacco smoke was shown to be an important risk factor in our study, similar to that in other studies.\[[@ref14][@ref21][@ref22]\] A study has shown interactions between genotypes at specific loci or genome regions and environmental tobacco smoke exposure with risk for development of asthma.\[[@ref23]\]

We could not find any association between bronchial asthma and factors like pets at home, birth order, and absence of windows in living rooms in contrast to other studies.\[[@ref1][@ref7][@ref15]\] The study findings may not be generalized due to the different socio-demographic characteristics and the associated risk factors in the different settings. In addition, quantification of some of the risk factors could not be ascertained and diagnostic tests could not be conducted due to feasibility constraints.

CONCLUSION {#sec1-5}
==========

Asthma among school children is a public health problem in urban Puducherry. Our study provides valuable information on the magnitude of the problem and certain risk factors, which can be utilized for preventive measures to be taken in the future. Intervention on exposure to passive smoking and provision of smoke outlets may help in the reduction of burden of disease at the community level. Further studies are required to explore the risk factors of bronchial asthma among children in different geographical regions.
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